portant yet unexplained aspects of transplantation immunity, and offers current immunology an intriguing issue to be explored. The term HyR has been used to describe the resistance of F, mice against BM or certain tumor cell transplants from one or another of the parental strains. An analysis of the genes controlling the parental antigens has led to the description of a number of noncodominantly expressed hemopoietic histocompatibility (Hh) loci, 4,5,25,26 some of which are linked to the mouse MHC (H-2).4-6,17,18,23-26 For example, Hh-1 has not been dissociated from H-2D 4-6,141.17.24-26 nor Hh-3 dissociated from H-2K.18,23,26 The failure of Hh-incompatible BM grafts in heavily irradiated F1 mice has been shown to be attributable to resistance by the F, host and is considered to have an immunological basis by number of criteria.25-27 Nevertheless, the immunological basis of the rejection of the hemopoietic cell graft and the mechanisms responsible for such reactivity could be more clearly understood if an in vitro model, similar to that employed for CTL re sponses, was available for analysis of the Hh system. Since HyR-CTL are not present in freshly isolated F, spleen cells but are seen arter 5 days of in vitro cultures, the cytotoxicity could possibly be an H-2 restricted activity directed against fetal calf serum (FCS) antigens absorbed from the culture medium.
However, the presence or absence of FCS in the preparation of target cells and in the CTL assay system has no effect on the specificity or the level of lysis seen with HyR CTL.19,22 Thus, it is clear that FCS components do not serve as the target antigen, whereas FCS can still be involved in the induction phase of HyR-CTL 22
We do not yet know the significance of these in vitro HyR-CTL in the HyR in vivo, but, there is a striking similarity between these in vivo and in vitro systems as judged by a number of criteria. These include the fact that in vivo and in vitro responsiveness of mice appears at 3 weeks of age,25-27 is attenuated by antimacrophage agents, 24,21 is specifically abrogated by pretreatment of F, mice with parental donor cells,24,26i is con trolled by non-MHC genes,18,25-27 and so on. There are, however, a number of distinc tions between the two responses. The in vivo response has a low sensitivity to irradia tion25,27 and is thymus independent,27 whereas the in vitro counterpart is radiation sensi tive and the cytotoxic effector is Thy-l-positive T lymphocytes. 18-24,27 Recently, our21
and other24 studies have established that the HyR-CTL response is essentially self-reac tive in nature and is inducible spontaneously, under a certain experimental conditions19-22 in in vitro cultures, without addition of specific parental stimulator cells.
It has been established that the GvHR in (A X B)F1 host injected with parental A or B lymphocytes is initiated by immune responses of donor parental T cells to allo antigens of the opposite parent carried by the F1 hosts,14-15, and that one of the major consequences of the GvHR induced in unirradiated (A X B)F1 mice is the profound suppression of the humoral7-9 as well as cellular7,10-16 immune responses of the F1 hosts.
As an interesting and practically important phenomenon in lymphoid cell transplants, unirradiated F, hosts can resist against GvHR-associated immunosuppression induced by lymphocytes from certain parental strains [F1 hybrid resistance to GvHR (HyR GvHR],10-16 yet the genetic and cellular mechanisms controlling the resistance are still poorly understood.10-t Considering the fact that the immunodeficiency is one of the major consequences of GvHR7-16,34 and is thought to be responsible for the development of GvH disease (GvHD),7,'L,14,34,35 a better understanding of the phenomenon of HyR GvHR is paticularly important for preventing the pleiotropic acute and chronic GvHR syndromes that hamper HLA-matched BM transplantation in man. In the latter case, HyR-GvHR is determined most probably by a limited number of recessive genes at the outside of the H-2 complex, and, hence, the HyR-GvHR is due to the capability of the F, mice lacking either one of these recessive gene products to recognize and respond to certain antigenic determinants (the gene products) expressed on GvHR-inducing homozygous parental cells. In the former case, a precise mode of the action of non-H-2 genes that determines the HyR-GvHR seems rather tough to be explained and appears to be much complicated. NK cell-mediated cytotoxicity is widely accepted as an important first set host cellular defense against neoplastic cells39 or viral infections;47, it was also reported that the HyR of irradiated F, mice against BM transp'ants was mediated by radioresistant NK cells of the F, hosts.6,24,25,27,39,48 In addition, injection of allogeneic immunocom petent cells was reported to cause an increase in the NK cell activity of the recipients.48 Taking these at face value, the findings described above may be viewed as a sort of lymphocyte warfare between defending host NK cells and alloaggressive T cells in parental donor cells population. 12,13 These findings, together with those reported pre viously,11 argue that the infiltration of functional donor T cells in the host lymphoid tissues is essential for the pathogenesis of the GvHR-associated immunosuppression. Skin or tumor grafts performed in certain combination of mouse strains have indi cated the existence of a number of polymorphic minor histocompatibility (H) loci at either side of the H-2 complexs.55 The location of these loci on chromosome 17 and differences in the allele among mouse strains so far reported indicate that perhaps none of these minor H loci are identical to the locus encoding the target minor H antigen for the BWF, anti-CSW CTL. Thus, according to the rule of consecutive numbering of minor histocompatibility antigens,30 we designated the minor H antigen to be rec ognized by the Fl anti-CSW as H-42a, and we tentatively regard the mouse strains that do not express H-42a antigen on the lymphocytes as possessing H-42b allele at the H-42 locus.
In any event, the discovery of the difference in H-42 allele between Igh-congenic CSW (Ighi) and CWB (Ighb) strains gave us a warning that healthy skepticism is neces sary in order to avoid misinterpretation of the data obtained in comparative study on congenic mouse strains, in addition to the warning given by Klein et at.56
Finally, I would like to report briefly a study which aimed at elucidating MHC con trol on the anti-H-42 CTL response. It has been established that the MHC-linked immune response (Ir) gene controls the self MHC-restricted CTL responses.29,30 In mice, either H-2-linked class I29,30 and/or class 1129 genes participate in self H-2-re stricted CTL responses to foreign antigens. However, the mechanisms of such Ir-gene control of the CTL responsiveness remain still elusive 29,30 In the anti-H-42a CTL re-sponse of the H-42b mice, in vivo immunization of H-42b mice with spleen cells bearing allogeneic H-42a antigen and carrying H-2 complex matched with the H-42b mice failed to prime anti-H-42a CTL but induced stable and specific anti-H-42a CTL unresponsive ness, i.e., tolerance, in the H-42b recipients. In contrast, H-2 heterozygous H-42b re cipient mice injected with spleen cells bearing H-42a alloantigen on either of the parental homozygous H-2 haplotype were effectively primed to generate anti-H-42a CTL. The H-2 matched H-42a skin graft to H-42b mice, however, consistently primed anti-H-42a CTL in the H-42b recipients-50 The tolerant state of anti-H-42a CTL induced in H-2 compatible H-42b mice by H-42a spleen cells has no precedent example in experimental ly induced tolerance to minor H antigens, because of its stability and long-lasting dura tion. Thus, these results indicate that qualitative difference in the consequences of im munization with a single minor H antigen exists between presentation of the antigen on lymphoid cells and on non-lymphoid tissue grafts, and also that H-2 gene compatibility may participate in inducing tolerance of self H-2-restricted CTL to certain neoantigens, such as viral or tumor-specific antigen, appearing on the surface of autologous lymphoid cells. Although, these phenoma still present us with a number of apparent contra dictions, they should reflect a final outcome of different cellular events involving multi genic effect. I regard these diverse experimental observations as the different tips of one iceberg. The hidden parts of these tips must somehow be firmly interconnected, and the critical involvement of MHC-linked class I genes, especially H-2D region of the mouse MHC, in many of these independent observations is probably one of these hidden associations.
Better understanding of these phenomena will also provide us with ideas 
